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[57] ABSTRACT 

A solid-state imaging device assembly is disclosed, com- 
prising a solid-state imaging device; a metal member 
provided with first means for positioning the solid-state 
imaging device and second means for positioning the 
assembly on an apparatus utilizing the assembly; and an 
insulating frame for sealing the solid-state imaging de- 
vice together with the metal member in a state in which 
the solid-state imaging device is positioned with respect 
to the metal member by the first positioning means of 
the metal member. 

19 Claims, 11 Drawing Figures 
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twecn the solid-state imagine device and the support 
SOLID-STATE IMAGING DEVICE ASSEMBLY member therefor. 

Still another object of the present invention is to 
BACKGROUND OF THE INVENTION provide a novel soUd-state imaging device assembly 

1. Field of the Invention ^ allowing elimination of a complex and bulky adjusting 
The present invention relates to a solid-state imaging mechanism for example in a camera utiUzing such as- 

device assembly, and more particularly to a structure of sembly thereby enabling the manufacturer to reduce the 

a support or a package for such solid-state imaging diinension and weight of such camera, 

device providmg an assembly adapted for precision another object of the present mvention is to 

mounting on a camera body or a lens tube. provide a solid-state imaging device assembly allowing 

2. Description of the Prior Ait amplification of the assembling procedure and reduc- 
For the solid-state imaging device assembly of the required therefor, while maintaimng 

above-mentioned sort there have been for example pro- stable rehabdity. 

posed following structures: another object of the present invention is to 

1. a structure in which the solid-state imaging device is P«>^f« % "^vel soUd-state imaging device assembly 
fixed to a support member therefor without any posi- f=«Pa^^« of ensurmg sufficient mounting precision, being 
Uonal definition, and the positional adjustment of the »n«jensive in cost and smted for mass production, 
solid-state imaging device is achieved by an adjusting The foregomg objects can be achieved in a preferred 
mechanism provided in the camera body or in the ^ embodmient, as will be explained in the following, by a 
lens tube at the mounting of said support member on ^ *jd-?tate imaging device assembly comprising: a soUd- 
said camera body or lens tube- imaging device; a metal member provided with 

2. a structure in which the solid-^tate imaging device is ^} ^^^^'^P^ means for positioning said solid- 
adhered to a support member therefor with positional "nagmg device and with second position defining 
adjustment therebetween through an optical align- „ J^/?'' Positiomng said assembly at the mounting 
m^t; and " ^ ^ apparatus utihzing said assembly; and an 

3. a structure in which a reference end face is formed in |^^^?!^ !,/^' "^^^^ ^M^t^ 
apartofamulti-layeredceramicmemberconstituting »n^g»^S de,v^ together with said metal member m a 
thrsupport member for the soUd-state SiH^ which saidjohd-state miaging device is placed 
vice and said solid-state imaging device is3L^ ^ "^."t P^Uon defined relative to said metal member by 

in contact with said referetS^id face at momitiS "^S^ 

on said support member. ^ ^^^^ f!"^ ^^^^ ^/ P^^°* "^^en- 

Such kno^structures are however associated with d«.n^L^? apparent from tiie foUo^^ 

the following drawbacks: dS^ to be taken m conjunction with the attached 

A. The first structure requires an adjusting mechanism 33 

on the camera body or on the lens tube, and the rela- BRIEF DESCRIPTION OF THE DRAWINGS 

^^^rr^^?"" structoremvolved is a disadvantage rg. j ^ cross-sectional view of a conventional 

T^J^if '1^''°'' ^""l' * "^^^^^^ device assembly; 

and will necessitate a cmnbersome adjustment proce- piG. 2 is a partblly disassembled penjpective view of 

u m. ' J ^ , 40 the assembly shown in FIG. 1; 

J^fpT^"^ reqmres an extremely cumber- no. 3 b a partially disassembled perspective view of 

some and time-consummg adhesion procedure with another convaitional assembly 
frequent errors m the mounting since tiie relative FIG. 4 is a cross-sectiomil vi^w of an embodiment of 
positional reladonship between the sohd-state imag- the present invention: 

mg dcvioB ^d die support member therefor has to be 45 FIG. 5 is a partiaUy disassembled perspective view of 
confinned for example under a microscope at the the assembly shown in FIG. 4; 

mountmg. FIG. 6 is an exploded perspective view of the assem- 

C. In the third structure, the dunensional precision of bly shown in FIGS 4 and 5- 
the multi-layered ceramic support member cannot be HG. 7 is a cross^onal view of another embodi- 
reduced beyond several tens of micrometers for ex- 50 ment of the present invention; 

ample because of fluctuations in the shrinkage tiiat HG. 8 is a partially disassembled perspective view of 
occurs upon smtenng, smce such support member is the assembly shown in FIG. T 
prcparwi by punching a so^alled green sheet, then FIG. 9 is an exploded pcrsp^ti vc view of the assem- 
laminatmg the thus punched sheets and sintering such bly shown m FIGS. 7 and 8* 

laminated structure. For this reason a sufficient 55 FIG. 10 is a schematic view showing the mode of 
mountmg precision cannot be obtained even when mounting of the solid-state imaging device assembly to 
the solid-state nnaging device is pressed against a a lens tube; and 

reference end face formed in a part of such ceramic FIG. 11 'is an exploded perspective view of a main 
support member. part of the structure shown in FIG. 10. 

SUMMARY OF THE INVENTION ^ DESCRIFnON OF THE PREFERRED 

In consideration of the foregoing, an object of the EMBODIMENTS 
present invention is to provide a novel solid-state imag- For facilitating Uie understanding of the present in- 
ing device assembly capable of avoiding the drawbacks vention, there will be at first explained conventional 
inherent to the conventional structures. 65 structures. 

Another object of the present invention is to provide FIGS. 1 and 2 show a typical conventional structure, 
a novel solid-state imaging device assembly capable of wherein are shown ceramic layers 2, 3 and 4 constitut- 
achicving an extremely high positional precision be- mg a multi-layered support member or a package 1 for 
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a solid-Slate imaging device 5 which is fixed on the from a metal sheet and is therefore inexpensive and 

bottom of a chamber Ic provided in said support mem- suitable for mass production. Also the dimensional pre- 

ber t. There are also shown bonding wires 6 for electri- cision is sufficiently assured since the projections 9a and 

cally connecting electrodes Sa of the device 5 with positioning holes 9^ can be formed simultaneously at 

electrodes la of the support member 1; a glass plate 7 5 the punching. 

for sealing the chamber Ic of the support member 1 and The ceramic layers 2, 3 are punched and subjected to 
protecting the device 5; terminal leads 8 connected to electrode formation in the state of so-called green 
the electrodes la of the support member 1 and sand- sheets, and are sintered after lamination to obtain a 
wiched between the ceramic layers 2 and 3 at the forma- ceramic frame. Also the ceramic layer 4' is larger than 
tion of the support member 1; holes 16 for positioning at 10 said ceramic layers 2, 3 but is prepared in a similar 
the mounting of the assembly on a part of a device such manner. Said ceramic frame (2,3), metal plate 9 and 
as a camera; and fixing holes Id for fixing the device, for ceramic plate 4' can be bonded together by already 
example with screws. known methods such as soldering by metallizing, seal- 
In such conventional structure, the solid-state imag- ing with a low-mdting glass or sealing with an epoxy 
ing device 5 is fixed on the bottom of the chamber Ic of 15 resin, and a satisfactorily reliable solid-state imaging 
the support member 1 either without any defmite posi- device assembly can be obtained in this manner, 
tioning as explained in the foregoing as the fu^t conven- In such assembly structure, a precise positional rela- 
tional structure, or with positional adjustment for exam- tionship between tihc positioning holes 9^ and the solid- 
pie under a microscope as explained in the foregoing as state imaging device 5 can be assured by merely main- 
the second conventional structure. Such structures are 20 taming the reference end faces of the imaging device 5 
however associated with drawbacks as respectively in contact with the reference end faces of the piojcc- 
explained under items A and B above. tions 9a in the aperture of the metal plate 9. 

FIG. 3 shows another conventional structure, in Holes lb m marginal areas 4'a of the ceramic plate 4' 

which the same components as those in FIGS. 1 and 2 are formed corresponding to but somewhat larger than 

are represented by the same numben. In this structure. 25 the positioning holes 9b of the metal plate 9. In said 

one of the multi-layered ceramic layers 2-4 constituting marginal areas 4' j there are also formed mounting holes 

the support member 1 as explained in FIGS. 1 and 2, for Id, 

example the ceramic layer 3 constituting a lateral wall Now reference is made to FIGS. 7, 8 and 9 showing 
of the chamber la is provided, at the internal faces another embodiment of the present invention, the same 
thereof, with plural projections 3a defining reference 30 components as those shown in FIGS. 1 to 6 are repre- 
end faces for positioning the device. In the illustrated sented by the same nimibers, and those of equivalent 
example there are provided two projections on an inter- functions are represented by primed numbers. In this 
nal face and another projection on an adjacent internal embodiment the position-defining means for the solid- 
face. At the fixation of the device 5 on the bottom of the state imaging device 5 are composed of half-punched 
chamber Ic; the device 5 is properly positioned in said 35 pins 9'a formed on a metal plate 9' composed for exam- 
chamber Ic by contacting the reference end faces of the pie of Ko var. 

device 5 with the front ends of said projections 3fl hav- Also in this embodiment said half-punched pins 9'a, 

ing reference end fiices. positioning holes 9'b and mounting holes 9'c can be 

Such conventional structure is however associated simultaneously formed on the metal plate 9' to ensure 
with the drawbacks explained in the foregoing under 40 satisfactory positional precision, in an inexpensive man- 
item C. ner suitable for mass production. 

In the following there will be given an explanation of In the present embodiment the metal plate 9* is not 

an embodiment of the present invention capable of com- provided with the aperture, and the solid-state imaging 

pletely avoiding the above-mentioned drawbacks of the device 5 is positioned by the pins 9'a at the mounting on 

conventional structures. 45 the metal plate 9'. Naturally an insulating layer is 

Now reference is made to FIGS. 4, 5 and 6, showing formed on the metal plate 9', at least in a part thereof 

an embodiment of the present invention, wherein the supporting the device 5. Since the device 5 is supported 

same components as those shown in FIGS. 1 to 3 are by the plate 9* in this embodiment, the ceramic plate 4 in 

represented by the same numbers, and those of equiva- the foregoing embodiments can be dispensed with and 

lent functions are represented by primed numbers. This 50 the ceramic plate 3' constituting the ceramic frame 

embodiment is different from the conventional structure (2,30 is provided with marginal areas 3'a in which are 

shown in FIGS. 1 and 2 in that, between ceramic layers formed holes lb corresponding to but slightly larger 

3 and 4' constituting the support member 1 there is than the positioning holes 9'b of the plate 9' and other 

inserted a metal member, for example a metal plate 9, holes Id corresponding to the mounting holes 9'c. Fur- 

which is provided, as detailedly shown in FIGS. 5 and 55 thermore. as shown in FIGS. 8 and 9, the plate 9* is 

6, with a central aperture for accommodating the solid- provided with recesses 9'c for avoiding contact with the 

state imaging device 5 therein. Said aperture is pro- terminal leads 8. 

vided, on lateral faces thereof, with plural projections The solid-state imaging device assembly of the above- 

9a having reference end faces. In the illustrated example described structures can be mounted for example on a 

there are provided two projections on a lateral fSace and 60 lens tube structure in a manner as shown in FIGS. 10 

another projection on an adjacent face. Also in exact and 11. In FIG. 10, a fixed lens tube 12 housing a group 

positional relationship to the reference faces of said of lenses 11 (indicated collectively in FIG. 10 by the 

projections 9a there are formed positioning holes 9b to chain-line outline) therein and fixed on a camera body 

be utilized as a reference in moimting the device assem- CA is provided with mounting seats 12a for mounting 

bly on an apparatus. Said metal plate 9 is composed of a 65 the solid-state imaging device assembly AS for example 

material of substantially the same thermal expansion in four places, and said assembly AS is fixed to the lens 

coefficient as that of the ceramic material, for example tube 12 by means of the mounting holes Id of the sup- 

Kovar. Said metal plate 9 can be prepared by pumching port member 1 and fixing members 13 such as screws. 
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In FIO. 11 there are shown four mounting seats 12a 
mentioned above, with faces 12b thereof directed to the 
support member 1. Said faces 12b are for example 
formed by plastic molding in such a manner as to define 
a plane perpendicular to the lens axis 10 with such a 
precision as not to cause uneven focusing in the image. 
The precision of the perpendicular plane can be further 
improved in the case that the components are formed by 
aluminum die casting, since said mounting faces 126 can 
be fmished at the precise finishing, for example, of the 
internal face of the lens tube with a lathe. The device 
assembly AS is provided, in the support member 1 
thereof, with mounting holes Id (9'c) respectively cor- 
responding to the mounting seats 12a. The lens tube 12 
is further provided with positioning pins lie, which 
engage with the positioning holes 9b, W provided on 
the metal plate 9, 9' of the assembly AS and which are 
precisely positioned to the optical axis 10. Therefore the 
solid-state imaging device assembly AS can be mounted 
on the lens tube 12 by engaging the positioning pins 12c 
of the lens tube 12 with the positioning holes lb {9b; 9b') 
of the assembly AS thereby aligning the mounting holes 
Id (9'c) with the mounting seats 12a and fitting the 
screws 13 with washers 14 into the mounting holes Id 
(9'c). 

In this manner the device 5 is precisely centered on 
the optical axis 10 by the mutual engagement of the pins 
12c and the holes 1* (9*; 9'b) and the perpendicularity 
betweai the optical axis 10 and the imaging face of the 
imaging device can be assured by maintaining the preci- 
sion of the plane defined by the faces 12b of the mount- 
ing seats 12. 

As explained in the foregoing, the sohd-state imaging 
device assembly of the present invention allows one to 35 
precisely devise the positional relationship between the 
solid-state imaging device and the mounting means 
provided in the support member for said device, and 
enables one to ensure satisfactory positional precision 
between the lens axis and the imaging face of the solid- 4q 
state imaging device without the use of any adjusting 
mechanism at the mounting of said assembly on a cam- 
era body or a lens tube. Also the positioning means on 
the assembly is made of a metal member to ensure a 
satisfactory fitting precision at the mounting on the 45 
camera body or the lens tube. 

In the foregoing embodiments the positioning means 
provided on the metal plate is composed of positioning 
holes i9b; 9'b), but said means can also be composed of 
protruding pins for achieving same effect 50 

What is claimed is; 

1. A solid-state image pick-up device assembly com- 
prising: 

(a) a soUd-state image pick-up device; 

(b) a metal member provided with first position defin- 53 
ing means for defining a first position of said slid- 
state image pick-up device and second position 
defining means for defining a second position of 
said assembly on an instrument utilizing said assem- 
bly, said second position defining means having a 60 
predetomined fixed relation, to said first position; 
and 

(c) an insulating frame for sealing said solid-state 
image pick-up device together with said metal 
member. 

2. A solid-state image pick-up device assembly ac- 
cording to claim 1, wherein said metal m^nber is fur- 
ther provided with an aperture for accommodating said 
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solid-state image pick-up device, and said first position 
definmg means is provided in a part of said aperture. 

3. A solid-state image pick-up device assembly ac- 
cording to claim 2, wherein said metal member is of a 
plate form and said first position defining meaiis in- 
cludes plural portions projecting m said aperture. 

4. A solid-state image pick-up device assembly ac- 
cording to claim 1, wherein said metal member is fur- 
ther provided with an area for placing said solid-state 
image pick-up device thereon, and saki first position 
definmg means is provided in the vicinity of said area. 

5. A solid-state image pick-Hip device assembly ac- 
cordmg to claim 4, wherein said metal member is of a 
plate form, and said first position definmg means in- 
cludes pluzal projections formed perpendicularly to the 
plane of said plate-formed metal member. 

6. A solid-state image pick-up device assembly ac- 
cording to any one of claims 1 or 5, wherein said insnla,t- 
ing frame includes a ceramic member, and said metal 
member is provided with a thermal expansion coeffici- 
ent similar to that of said ceramic member. 

7. A solid-sUte image pick-up .device assembly ac- 
cording to claim 6, wherein said metal member is com- 
posed of Kovar. 

8. A lens assembly comprising: 
(a) lens means; 

Q>) fixed lens barrel means housing said lens means 
and having first position defining means; and 

(c) a solid-state image pick-up device unit attached to 
a portion of said lens barrel means, said unit com- 
prising: 

(c 1) a solid state image pick-up device for receiv- 
ing light passed through said lens means; 

(c 2) a metal member having second position defin- 
ing means for defining a second position of said 
solid-state image pick-up device and third posi- 
tion defining means for defining a third position 
of said unit with respect to said lens barrel means 
in cooperation with said first position defining 
means, said third position defining means having 
a predetermined fixed relation to said second 
position; and 

(c 3) an insulating frame for sealmg said solid-state 
image pk;k-up device together with said metal 
member. 

9. A camera comprising: 

(a) a camera body; 

(b) lens means; 

(c) fixed lens barrel means housmg said lens means 
and fixed on said camera body, said lens barrel 
means having first position defining means; and 

(d) a solid-state unage pick-up device unit attached to 
a portion of said lens barrel means, said unit com- 
prising: 

(dl) a solid-state image pick-up device for receiv- 
ing light passing through said lens means; 

(d2) a metal member having second portion defin- 
ing means for defining a second position of said 
solid-state image pick-up device and third posi- 
tion defining means for defining a third position 
of said unit with respect to said lens barrel means 
in cooperation with said first position defining 
means of said fixed lens barrel means, said third 
position defining means having a fixed relation to 
said second position; and 

(d3) an insulating fi^me for sealing said solid-state 
image pick-up device together with said metal 
member. 
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10. An optica] instrument comprising: 

(a) lens means defining an optical axis; 

(b) Hist position defining means arranged in a prede- 
termined relation with respect to said optical axis; 
and 

(c) a solid-state image pick-up device assembly, in- 
cluding: 

(c 1) a solid-state image pick-up device for picking 
up an image formed by said lens means; 

(c 2) a metal member having second position defin- 
ing means for positioning said solid-state image 
pick-up device and third position defining means 
for positioning said assembly with respect to said 
optical axis in cooperation with said first position 
defming means; and 

(c 3) sealing means for sealing said solid-state image 
pick-up device together with said metal member. 

11. An optical instrument according to claim 10, 
wherein said sealing means includes an insulating frame 
for sealing said solid-state image pick-up device to- 
gether with said metal member. 

IZ An integrated semiconductor chip package com- 
prisiDg: 

(a) an integrated semiconductor chip; 

(b) a metal member having first position defining 25 
means for defining a first position of said semicon- 
ductor chip and second position defining means for 
defming a second position of said package on an 
instrument utilizing said package, said second de- 
fining means position having a predetermined fixed 30 
relation to said first position; and 

(c) insulating means for sealmg said semiconductor 
chip together with said metal member. 

13. An integrated semiconductor chip package ac- 
cording to claim 12, wherein said metal member further 35 
has an aperture for accommodating said semiconductor 
chip, and said first position defining means is provided 
in a part of said aperture. 
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14. An integrated semiconductor chip package ac- 
cordmg to claim 13, wherein said metal member is of a 
plate form, and said first position defining means com- 
prises plural portions projecting in said aperture. 

15. An integrated semiconductor chip package ac- 
cording to claim 12, wherein said metal member further 
has an area for placing said semiconductor chip thereon, 
and said first position defining means is provided in the 
vicinity of said area. 

16. An integrated semiconductor chip package ac- 
cording to claim IS, wherein said metal member is of a 
plate form, and said first position defining means in- 
cludes plural projections formed perpendicularly to the 
plane of said plate-formed metal member. 

17. An integrated semiconductor chip package ac- 
cording to any one of claims 12 to 16, wherein said 
insulating means includes a ceramic member, and said 
metal member is provided with a thermal expansion 
coefficient similar to that of said ceramic member. 

18. An integrated semiconductor chip package ac- 
cording to claim 17, wherein said metal member is com- 
posed of Kovar. 

19. A structure for attaching an integrated semicon- 
ductor chip assembly including an integrated semicon- 
ductor chip to an instrument utilizing the semiconduc- 
tor chip assembly, said structure comprising in combi- 
nation: 

(a) first position defining means arranged at a prede- 
termined position on the instrument; and 

(b) a metal member having second position defining 
means for defining a second position of said semi- 
conductor chip and third position defining means 
for defining a third position of said assembly with 
respect to the instrument in cooperation with said 
first position defining means, said third position 
defining means having a predetermined relation to 
said second position. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,594,613 

DATED ; June 10, 1986 

INVENTOR(S) : KENICHI SHINBORI, ET AL. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Coliamn 4, line 29, change "invention, the" to — invention, 

wherein the — . 

Column 5, line 56, change "slid-" to —solid- ~. 

Column 6, line 18, change "1 or 5," to — 1 to 5, — . 

Column 6, line 32, change "solid state" to — solid-state — . 

Column 7, lines 29-30, change "second de- fining means position" 

to — second position defining means — . 

Signed and Sealed this 
Twenty-seventh Day of January, 1987 

Attest: 

DONALD J. QUIGG 
Attesting Officer ComrmssUmfr cf Paums and Thademarks 
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